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- X :^ 7 - ffl D -t 1^ to if^ ^ 5? <0 Sft * <b I c 

0«ai<tlC*t-^- « # b ^l'^ ^ ^-^ "^^^ - 
jffi^JAiS^^T'X C ^ J: ►) ^ ^ o :r 

h -^«A-!r^ -7" u-K (ID) x-r-i^3<t> 
i*dCo * 'J 1 5^ A > * 'J *5 

I F_p c ic5tt{C^ saKo^^^^^.y * y 1 

7 iyf-^7^-i^2lcJ:?):7:t'»f-$nfc 



;^-,<-.:^y>7-rtffl®^^^-=^*-^ 2 0 0 
1, P2iBi:l/P3'^**^'^**^'^**'»'^''"' 

(2) aao««e^-yh (/w:r^-<>) 

913 1 BHttX-^'f-x * -7 — M!W«tfi£** 
■^•(H-e**. »3 1 HICJSV'T. x--'N--x*7 

h4<ct»L7tt^ -en-en /«-c-/7 
#i=«;«UTieff-r c ©a 3 i Hic^vir 
«:^4 -^o^^j&^aE^JtoaqJttT^^io 

f-i^ (EX) 43 J:af»aiX X- (W B ) «: # 

X (f»-^©o- K*yt«X>T) *5?lf-^-4^ 
— h T * ?) > T K V X ^fiR X -f^ -i^ (ADR) . 
f*- ^ > * »J 8 ^OT ^ Hr XS?|7X f-- 2^ (ME 
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9 ^m'lh^^-'^ (WB) r*4o ccT»i6;^ 

CEXl^ EX2*iJ:c;EX3) <»:> l^fi^JRO 
(WB) ^tt/MkjAftUffitt^fiXk^ 

n «• 

TiffiW»cS5ff ;S nfc«&. A 9 9 ^ ^ 9 Ji^-t: 
4i(^*fr*tt3Bf« w i*<-Ct« (mifejLi y h 4. 



l3fl^^»-t<D^^;^«-<>^ I F_P 

3 -^Pl^lc^-A. <&n4o ft^f=3 - KXf--5?3 
C.fiD^^x3~K:;^f^-i^3li*t.<w^ 7*3 



CP add R1.R2.R3 
: R2+R3-R1 
(2) sub R4.Rl,R5 

:R1~R5 = R4) 

❖ ^<DttUi?;^^R2©i^Sficui^;^^R3© 
l^$«rllD;tx -C-Oftifflftm^ U S^:^ ^ R 1 tc«i& 

^❖(2)rt U i^X ^ R 1 OF*3SA> U i^X :^ R 5 
Ort?^«r«»L. C (D«J|tfSm* U i^X R 4 »C 
»i&t-^^-ir* CO J; -j^Xlf^^CDiS^CXCjXO 

«J|tl4fc txlf fx + y - I J i w*^toai=»tit? 
*^<:)l4^^(DO|t»*«fflir « c t lent 4fca6. 
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» 3 2 HC^-r J; 9 I- *o 

» 3 2 HI-*? V^TH^ ^^IC*aaRlft6'i^#«> 

» 3 2 H *5 1.^ T ^ 1>- ^ 1 ic T <l > ^ 
^2. 3 *i J: 4 *<«Slc *fcU^^llc«Lx 

1^ -< ^ ;U 2 ic *» T li ^ ^ ^ 4 (i ^ ^ 2 *5 J; Cf 
/tfctt^-fr 3 a:-r-^«»«»*<*0. ^^2 



^ n fcij^'^5eiT^^«- ^^^»?7«R<■ 
K|^K:7*yf-*nfc4-P©if^^l'iW^L4©'5^. 

^^2 <CV^ L 5 Ox3- K*<lf n£t>n«« C04 

2*>J;c;3;6<^?7*n6o 

1f ^ 3 C is T ^ »f Jt C ^ ^ 6 ^ J: 7 
ttl&$ti, 4 mir' L 7 *<-r 3 - K * nSo - 

iOf 3 - KttJRtSfe-:»T^^4 . 5d3J:C;6*<» 

1 0 ^-^7'XViL10©'r3-K^ 
?Ttt^n. C Of'a - T^^ 7 is J: 

COWS 3 Eac^V^>»^7:;&2Clc^v>Ttt^ 



1$Kn^4-15373a(4) 
ccT^ m3 2 BIl-*5^^T^4□^'CBi^^tt^^i* 

ffl 5 I c - 5^ « M » O > » Jt pHi6 'i ^ ^ S« 
C©»3 2Hlci5^-^--k9<tH 151^ <C -7 * -y ^ * 

nyt^-^sttv^L 8*<:^-'<T%ff$n«*"eic5 

COJ:dnc«6t>tx JH3 2Bl=i3ti>T*^4 



*4^1ttV^L808flS<©^'&©f6ffl-4if'<^/l' 

*<.iJB <>: $ n -5 fc' It T* H »3 2Hrc^ir:^^ 

*<T**o c <o» 3 3 ia»-n^-r4r^«>f ^«** 
iRf-S^a&O loiLT»34 Hl=^-^-^it*<* 
;^.^>n4o W3 4H{4m3 3 ES li ^ *^ « fr 

$n/r^^2^Xl>L50-5*» ^ 2 ^ J: 3 *< « 

Xr-y-^ (2) IcisV^T^ CO^SiO^Ufcl^ 

-r'J*3^»3 4Bl<D::^'3^'y:^ C2) irfel^T 
4 J; 5 Uit^ 2 »t U :^ ^ (ft/t A< 

7 h * n«o 

7.r- (3) KiBV^T^ COfitO^Ufc^ 
'^l/':^;s^^F^^i?C0^^6^J:tf7J&^7* vf-* 
nso C©» 3 4 HlC^^:^f- y r ( 1 ) ttV^L 
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L Tit 7(13 5EauS?^-k-3^X«JSj*ariL4Ci*< 

ift-^^fett^i^-^Ui^y^^ I Rl-I R8ix 

Rl - I R4U*^7*'?f^;^r---:^2r:J:07 
* v ^ ^ tlfl^^^ ^ XO^< U JV -> 7 ^ i/ y h 

t^ntz^^^t&WiT i>o €tt^ U i> X St I R 5 

R U y X ^ I R 5 ttl* L I R 8 i&^^CDl^ 



CO^^Ui;^^ I Rl— I R4lC*l>Ttr^<0 



m^T KJG^ LX ly :^ ^ I Rl-I R4r 
»^Sn*o ^^l/i^X^IRl-IR40»^ 

— Uv^Xi'IRS-'IRSa^Dy^ 
©•^LldCSLT-tO^-^-ra - K I D^^a.^ 
nfcft^*»^ •> 7 ^ B R -5. 

^^»ftHIic;CS L Tx c ©fffr^ u y X ^ I R 5 
- I R 8 36^ t» ihtitz^^'ti^y h*-tfio C 
0/< ^ B ROrtStt^ eJCO ^ a ,f ^ {g-g- 

TlCJCSLTrf^^uyx^ I R1-! R4 ^^A. 

:^ B RlC*Jl^rti> i^^fi;6<S< itz 



h y ;6* l t^'^i. *tiCOT KUxi\ 
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B^RS) tlx CO^^T'a- K • XT'- 

_ r e a d y i i fc 1= C O 3 - K • X 7^ - 5^ 
P C_ L * y f- • XT- - IC^* tl6 > 



A-TKt/X*5j:CfKm+A-TKV^W^ -tn 
cniiJ:?). A^fa- 1!tl=»lf 

* nyti^^tttfflor-r *i>^36<I^«f t--^^ ^♦^- 



xv5F»^*SAni9n^xi>c4:*^-r«^i c 

_b u s y 4r»^ LT-r 3 - K • Xf^- i^'N^^ 

^^oftiarKux (I F_PC_L) . 

^Snfc*^ (I C„d a t a) *?-kl/CO^^ 
©WJb/ftSitt^^-rWSbtt^-? r ( i n s t_a 
vai 1) ^ 1 3Ly h V t LTttlrt-r * ^ > ^ -e* 
• T^-feX-z'^y (RAM) A>^»^X« + 9 
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C^n^m^it 4o) cDi>hi;<0f*3€f*|S]KS 

* T 7 V ^EK 1 0. 11. 12. 13J3J: 
02 S «T^v^(sIttlO-13*;J:c;28 

T»^#t- -5 L 5 y f-(HlK 1 7 , 18. 19. 20 
*5J:C/29t> €rL7-^f-lHlM17~20*5i:c; 
2 9 ^^-^7^3 - K 2 63&^t»©m<^ 

br taken^ Issucd_ln8t_c 

ount% ^J:C/branch Ins t en 

t T 7 ttf>^^ + *- 9©aaJ7KUX. #iiT 

.33^ 34^ 3 5 ^ JtC^ 3 6 ^ C^|;i 5 0 

T 7 f^SK 1 0 CiaT^ ^^-hyT/^yf^ 
lot «f!l^) li. A - 9 IC#-^y * y *^ 7 * 



9 O T K U >^ : 

scope. 8cope + l, 
scope + 2, scope + 3 

h »;ort«*<tttti*n«. cic-c^ r + j 

tt + *- 90^i> h 1 2 ) 

■^-) 1 2 it^ 4»^y ^ y f-^ffti^ Z fSr^-ty 
7 ^ I C_ fe t ch^i^oy^ (S^a-T C J65 L 

TfitJ^-r-So C Ol^^ 7 * -7 7 I c_ 

f e t c h*< • 1 • 0 1f-f ^ ;Hc^l%T<ix 

7 * -y ^K«3e<*^7 * ?r f- X - fr * n 

1 9 14. ^ o y j^fll^UCJC^LT. 

2«C5»^dnfc7^^I C_ 
fete h*«f*^-5. 

1 3»4s ^ ii^^(04^^0^mVt1R-Ci>^ 

z t^TTi't y ^7 y \ C_ml s 8^r^oy^^5^i^ 



|;j07 KU;^q u e u e_t o p 

•tOttaTKu:^*5i:c;^r«tt7^rtt4^*-9 

or K u ;^ : 

queuc_top. queue_top + l 
queue_top + 2, Queue_top 

+ 3 

C»ii*n-5o C C T r + J 1*4^ A- 9 4 
h y Xlt I 2) ICOV^TO* 

^r-^r^^ ^ D ^ L t T»^'^So 

T 7 v ^EB 1 1 (£iTs X3-':/^y^i 1 

9^&^^lcRlii»n«'<d4J.>h UO«|]!J(0 



20«, C<0^^ 5 V ^ 1 3 cDff^f « :7 ^ 
^^I C_ml 8 B 'i: ^ o y p m^L iziC^LX^ 

XSt^n^S^'r 7 7 ^ q u e u e _ I n i t_s 
t a t e 

29»4. +*-t!IfflttJ07 y f^2 8©» 
^•^■a7^^queu€_l n l t_s t a t e 

ad9(£]B 3 0 (JitTs + A-hyro5^.y^3 
Oitt^-T) 14. ^'frT'n -5^2 6 3e^t»0^tt»^ 
flJ^br_takcnt. +*-t5«ttJBL 7 v 
f- 2 9 0«l*-^-* + Ji-13!JD!«3B7 9 ^^'q u c u 
e_lnit_8tatei. fir^^' I C_ r e a 
d 4-* - h "y-TL^y^l 7 i;> C, <0 ^ ^ - 

9 OWjiifear Kl/Xqueue_topt.* 
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ue_ava I l*5j;C;^^f'3-^26*^fe»lfi 

UXbranch_i ns t_ent r y t\CJG 

HlTKV'^qu e u e_t op i n-tJ^fiSUN 

4-^-hy:/7^f-10. ttaisIB 3 4 *i 5 

^3li»-f) iift^b r_t akenis 
-fly y^l 8*>t»ORai3feWT KUXs c o 

•7» — 5^1 ssued^lnst count^si: 

OfTKW;^branch_ina t_entry 

»>i5feBlT K W' X » c o p e_n € x t 'tH^'f' 

s-yf-L^vf-l 9 ir i^^^m^ I C _ f c t ch 
_ L i > I C_r eadyi C JS^ L T + a 

- 9 A<«!lW*tfflTr* 5 *^4S^yfll'9 q u e u e „ 
in! testate ^ft^LT + a -tOWttIS 
7 y f- 2 8 ft o 

aiaisi%34 (jaT^ + A - r - D y 

3 4 tt. ^-a-h-y-TL^yf-lT*-^ 

OTKUXqu e u e«.t op Li^ 

4t^XhDi?v^31*>^OTKW;^5 c ope 

hyyo5^y^^30** tt.<!) TKl/^queuc^. 

jB calls )II2 i$i:c;ill3Otit)0 : cnti^tcfii 
^^'^■ffl^qu eue_„8 t a t etic 

'^■fll# queue_ayai l^K^Cs ^a- 
h y ^ 3 0 'v^iL*. 

lfta[pIB32 <CIT> ^-^^ y f- o 7 >^ 3 



«Gl¥4-1537a:i (8) 

iti^jCs C<OTKl^Ascopc_ncxt 

i><llJ:0;*;*v>c<t ^Tjkir y ^ ^ % cope> 
1 1 *»flfe-#-ft. <^(0^ -f ^ JHC45I^*T KUX 

s c o pe^^'^'^i'^s cop e nex tl±X 

3^-:;r^y^lli5 J: t^SftaiHlK 5 0 '^-^^ ^^n 
ft <»: i: i> IcttaislK 3 4 fc^X t»n«o 7 7 
scope>ll (ittaisltt 5 O^^^ittfto 
3 3 (JaTs tJ^^5xa-:?y^33i: 

C_f e t ch„Lt. ii^*^i;^L7-y^2 

Oi-'t^^^^/l C_ml s s Lis 75^b 

r_takcnis «^IC_rcad7ilcJ5 
?FLTs s A^^SttBfC^fta&^SJ&^^^-rm^ 
I C_m i s s^fTPJSRLr^-fri;^^^^! 2^ 

ft o 

ttai£lB36 C£lTs + a -ttlUtttSD 5^ V ^ 
3 6 t^ir^ tts +*-ll!J««iaL^ ^^2 9*^ 

•oOfB-^qucue I n I I s tatc _ 

L ^5#b r_t a k cnis i^^iXL^y 
f'2 0*^^»O/!t-%I C„ml 8 s Lis ^^"7 

f^»3jt«'SAn-5»n'ii>ttttt^irfS-^ I c_b 

u s ylciC«LTs ^4^-3'*';'^7A-3'f-K** 
ai-r3&-?5*^**t-«-i& IC_fetch*|fe^Ls 

tt9[ElB35 C«Ts iJ^^T^-/Un v; ^ ^ 3 
5il*f) «s fff^IC_read.yis ffi^I 
C_f e t ch„Lts «#b r_t akenis 
«^ I C_roi s s __L i LTs +*-9 

ic^*nft#^A<^«ir*ft*>s*-*.T^l-7 5^ 

in8t_avall_in Ls + ^ - 9 

CO Ji > h U rtO=f?»tt7 5^^in«t_aval 

a63S[El85 5 0 (IJlTs f * ° " ^ 
5 0 ittJ-T) lis ^'fr7=3-if263&^^»OTKl/ 
;tbranch_i ns t_ent ryts + * 
— hy>rp-:;y^30*^^>®77^que u e_ 
top>lli:s X3 - r * i^xho5;v^3l 

h<0 7 V s cop e>l liiTKUXs co 
p c _n e X t i ICitS UTs + a - 9 *<s. » 1 

otxsis m2o<^ffi^*«tcfm 3 cD4^ss<oi.>if nic 
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^ i ii^7Tii-{g^ Q M e u c__s t a t c^-56^L> 

7 KU:^s cop e36<it<cO*/t<±^~T*Os 
';o^rjaitt7-7i>^i ns t_ava i \ ii<'t^X 

U^s c op c;6<#ii5tIB7 KUJi^q u e u e 

t o pJ24T©«3Bv 

scope^Squeue top 

«)tt»T* ») y - /U (NORMAL) ttB"? 

o p :6<ftfcb^5a7 KUXscope JgiTOift^-r 

queue t opShS cope 



L5yf^l5J«fl5 (Jar. P C L 5 ^ 1 5 <i: 

L^y^taaiie (ttTx ^^t^^-^ l ^ ^ 

iCf^H-^- -S Wftfrtt ^^i/ins t_ava i 1* 

PCL^y^l 5 43J:ai*^^T'<-^l'L-5vf^l 
«FLr. ^;t&nfcatt©*^*7»3- KL. tat 

3II2B8«4> 4^ A - 9 ©«.-d;ft«j«fiR*i5%rfifflT* 



WDa¥4-i537:?aC9) 

VERSE) ttB iiq^lf n^So CO»2CDttlSi3 
i;c;» 3 0«B*KS«J*tf-4 C i IC J: 0 X TKUX 

scop c nex tiiTKUXqueuc t 

op_l n*<«fL<<£^fcttaSlC*,-V>T. + 

9 A<^<Dtti!ST* * CD*N»«: (7;U) tt.fST*-5 

ttJSi^'^s cope n ex t = qu eu c_t 

op_l ni^X^fcW^^ C©i#i4 4^a-9U 

cop e nex t<=>queue top i n 

ttir^fzm^^ C O t * »4+ a - 9 ti 7 i 
<C4o C<03ff243J:c^3ff3©tt.tSlC'3i.^-Cii»lc:. 

-9*>^ai±j*n^aa8kojc.> h <d^is^^ o 

1 S^iiCfl 6«<i9:*t'SinS« L7r3rf-@KS14 
(^T. I R L ^ » ^ 1 4 iiW-T) - 9 

i>>H,^t^iZL»m^ixftUn<0^^ i n s t «r«i(|# 



^hUEli. *^y*yA^^»7*:x ^ * #i d ^ 

or K u X (»ar K ux) ilH* i i> 

i^'^>-e'j*^^i7*yf-$nfc#'%ic_da t 

***^S*^«r^-*-7^^<l ns t_ava i 1* 

C_L> *^IC_da t a*>J:c;75ri ns 
t_ava I l_ln»4-tn'Pn4oO^<^j6<^ 

> h y Ofi»flS«{i7 KUXqueuc_top 
*^J:»3lfi3e*n^ TKUXq ue u e_t op — 
queuc_top + 3 fiDffl«lC«|rt*n5o 

A- 9 36^?»<O^^ORttl<i>. 4-:?eo<fr^ 
A<at3^J*C»tfi $ C i: IC i; *> ?7<i>3n -5 o CCD 
ttdJ©7KUX<Z>}ft3£«^ 7KUXscopelC 
J; 0 It <£ ^ 7 K U X. s cope-*scope 
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t/scopclli: t tw+ Ku:^0 
^-^tri^*, coot a. + *-9lii5V^Tttq 

ueu e_t op*<-nct>^TKu;^o*^?»te*a 
^j»tt7 r :? (0) i*n*o ccDttJSi- 

a?T*^»illlf *<3Slib*nTl* 
ttlBI (2) ICfeV^-C^ TKUXqucuc_t 



?5i}n¥4-i537a:Hio) 

COtt© <2) IciSV^TIls i/iqueue__t 
qpoaCHttfr'i*>tiTVWiv%o CO^^tffl (2) 
iC^t^TIi^ TKUXscope3&<^'^"TKu;^ 

ttllS (2) iciJV^T. ^*&x3-^«>t»2o<0 

»ff Kdl5feSlT KU;^5Cope*<TKt' 

;^ 2 --SCM^F n*o 

t^JB (3) ©i*->f ;Hc*>l>Tti> «ii5felHT 
Kl/Xqueu«_t op3fr<TKl/X4lcSCE* 
ntisO^ COTKUX4*'^&i&*«4-=>orK 
UXff«U2^5:04-:>Oif^^4 'IV^L 7 36<-tn^n 

ttffl (4) 1 oco^^*<«?f *nfc«©« 
5feiaT KUXscopcttl o^lft T K U:^ 



3*^-r, SfcCOttffl (4) IcfeV^Ttl, «f3t 
|c4o<D^^8^iOtl 1 *<»3i3feSlr K U :^ q 
u e u e„t o p t^m-tT KUX8**t»iltt'#"4 

*t5t;«w»tt7 7 r fc;** > (1) i:*n«o c<o 

tt» (4) t01h'<^>iUlC:fcV>TW, TKUXsc 
o p e*<^-rT KUX3A^t»t6** 4'OOT KU 

(5) itloi^'< ^i-^^^Tt^^fn 

liOr*a/rA^ »5i5feSIT K U X s c o p e « 
SUft-tt-r^ TKUX3*^-^-o (5) ® 

1^'<5^;Hc^li>Tli^ T KU:^s c o p e*<^-^- 
T Kl/X3;6^?»^6*4 4-50T Kl/yto^^i^H 
tf'^ A- 9 *>t>ttm*>iT<fr*f'3 -^ici: 
«*n4. COtt» (5) <i*<.^Ttt. 5fe<D*-f 
^;HC*Jl^"Cq u e uc_t op + 4 (1 2 <D ^ 



eue_top*iO (8 + 4 = 0) t^i5^TK 
U>^0*^tTV>4o CCii^x qu€ue_t 

o p *^ e»t&* * 4 oor K */i»ft 

t^JB (6) Ji. Itno^-f ^ ^I'-C^^-r 3 

scopellSi'^hSn. TK l/X6l:5«LT 
*o «j&5feiaT Ku;^que u e^top*<^ 
-rr KUX036^^JS*«4r3COT Kl/;^«l«<i* 
^12. 13. 14^^Cfl 5 4<»M$n«. C 

+ :x - 9 IC*3l^Tffi « 

+ a.-T'<-/i'0':^v^ 3 43^e»ai:^$n«ffl^ 

queue aval IK:J;^?^f'X^t^4o 
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TSiBflt-io t^* + ^ - 9 *<tt,f8 (1 1) 

TK U^queue_t opWTKUXl 0*^ 

LTt^^o C©ttaS CI 1) IwJSV^Tii. T K 1/ 
;^10. 11. 0. I iz €tr^ B , 9. lOib'Jic; 
ll*<Wii*n*o4^A-9CD7Kl/x2, 3. 
4 4»i:i/5 <ctttt$nrv^«^^2, 3, 4. 5 

SS (1 1 ) O 1^ ^ is T . T K U X 4 o ^ 

5>tt*<^i;fc4-r«« ifeOttJB <1 2) lcfc^.»T 

4^:x~90TKUX4J£i|t»OrtSli. ^^2IC 

TKUxqueue_top»z«<TKUXf 

y (0) icttjerso 

T KUXqu euc t o p is X O B c op 



PC (^*-rK 1^X4) *-<^te*«4i>h'; 

I.**. +*-9*<»5HlC35^^ttB (2 1) ic 
* fcW^«-SSt-4o C CD«« C2 1) izis^y 
X U^ ^ A - 9 <0 T h' \y X 0 ti: \.y L 3 8 rx 

^^t 1 1 A<»ii* ti^ , +*-9<iDT KUX 

6. 7, 8 fcJ;l/9 Iwtttt* nr^-^S^^ 2 p 3, 

c<o1^'<^ry^JcfcvlT0^2. 3*;J:af4 3&<« 



ijcn¥4-i537aa(ii) 

TK UXfi copeJ;5tet«4J:.>hy<3D^ 
t^TIi^ TKUXqucuc_topi»)J6*^ 

4 jc> h y o:fifSjrtt7 ^ r;6<:t 7 (0) ic&S* 
<^]S (13)lcisV>TI4s TK UXqueue 

2 0-23 A<^-^y * y $ n 

T»ii*n«o *fcC<0^<^ 2 0 L 2 3 I45» 

*ow»tsfe7 ^ r *>:f > (1) «=H:3e* 

ttK (2 2 ) lwfcV»T h5© ^ /UT^-^^ 
2» 3 JsJ:Cf 4j6<»fT* nTl>« fc*. TKUX 
s copea<3rD&/'7 hUTT KUX9* L T 

T K Uxqueue_t op l± TKUX 
4'«-5^LTv>-5o * y *^i&i^<fr*<(»^<&*n 

TI.Wxv^fc«6^CO4»-a.-9<0TKUX4, 5» 

COTKUXqueuc_topli«<7 
K U X |C»|rt3F tlfc 4 i > h »J © W»tt-7 ^ ^^3&< 

ttffl (2 3) l=:*5V>T * /f * y *^«?»^, 
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<0» 5 BU-^-rWl-is^^Tli. ncoit-ii^A^ (tt 
» ( 2 2 ) ) «w v^T 2 ft ^*<»tf * nr *5 0 > 

ttiB (2 4 ) ic*5v*r^ ft ^*<^^> « to 

5J«Uyi:fcJ6^rKUAqueue_top (T 
^A<»iiin4o •T'itJt^. ft'^l 2-1 5A<T 

K u ;t 4 - 7 n-enwii * o 
*fcll1I©i^-<^'/^lc^3v»T2-POft^ (ft^7 

db'^CfS) A<»?T*nr*>0. TKU^s cop 

ttWI-S, + :x - h y V ^ 3 0 *<3I 

CI) I7J««» : C 2 

C a ) U -fe 5r : r e s c t = 1 

CO&^x queue_top<s0^tt<&o 
<b) tOWffctttt : u e u e_ i n i 



?3K]¥4-1537a:i(12) 

t s t a t e L = l 

C<Ott»U. 4- * - 9 ©Bji5tRBT K 1/ :^ « + 

queue^l op ln=squeue_to 

ue_l n I t_s t a t e_L«0OJft^U-3 

(2 ) ^Jtt^^ttJS : rt-^b r _ t a k e n 
= 1 : 

C <Ott«lC *>l.^ r llx T K UXqueue_t 
o p li. + * - 9 i::*JV^T5>«tft^A<tttt$ nyt 

qu eue t op i n«b ranch I 

nst entry 

^ 'X « . 

( 3 ) ft -7 * -y ^ si^*<aj * nr ft-^ift 



lj6^oIC_r«ady«0 

C©t*x T KUXquc u c_t opI^Stl® 

que ue t op I n^queu e t o 

P — L 

C4) leffsn^ft^^^-yf-s^i^i^^tft 

: I C_f c t ch_L = 1 :6>o I C r e a 

dy^lx ;&^oqucuc ava I 1 = 1 

C<I>t*x TK^:5^queue_topClifc«) 

que ue t op i n = queu c+4 

tfxic cc-c> r + j it^ 'J ^ X3 1 2 (omn-xT 

If (q. ueue_top>ll) 

(queue t op In^queue t 

o p _ I n - 1 2 > 



(5) ft^7*-yf^3f*:6<a3dn. ft^^^l^ 

:IC_fetch__L«l I C_ r e a 

dy«=lj6>oqueue ava I 1«0 

C©tt»«i+a-9lc4J^>Ky^5'Oft^*» 

nttUttB*^ LT*J?).TKU:^queue_ 
t o p (ill^^D1^-i' ^ ;^if^ UttJBI*lt»'r L 

/r *< o T . 

queue t op_ln = queu"e_to 

ttl^a - - ■ ' ' • 

(6) ft^£iJ«?^^ 
:CCDtt)Blll2-:>*4o 

(a) ft^ >^ ^»^;6<a5*nTfc<5rto*^ 
OJSCH ( + > ^ * 5 X«) IC J: »)ft^tttft*<?7 

:IC_fetch„L=l I C_ r e a 
d y - 0 . 
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p A<»^ * n -So Ltzt><r,X. 

queue top i n»queue to 

P-L 

(b) /:t;t(f^^y*»J*<7'^-try^*SA 

: C:Ott©UIC_ml 8 s __L = 1 i^-o I C 
r e a dy«0 

rKUxq u e u e_t o j> um (O ^ ^ T ^ o 
queue top i n = que top 

L 

I C_iTji s s_L=»lA^-^IC ready 

= l36"»oqueue avai I— 1 

C i ;t IfWii-^^SfX i' ic J: 0 X ❖ 

COi^ffllfliT y ly ^ q u e u e_t opilfiljo 

queue I op i n^queue t o 

P- L 

^t-aSo^tyij (it:sripi) o i; v <r ^fzt^ 

»3a» ic -5 x» 0^ * o 

. -( 1 ) y h^ldi : r c s c t 1 

w ® t^lBT T K U >^ 8 c o p c I* 0 IC R3£ $ 



1SBn¥4-l537n;i(13) 

^^^UTtix queue top in = que 

ue top L + 4 

: IC_mi ss_L = l^;6N-3lC_rea 
dy = lH36^-3queue avai l«0 

*/Xl»>OT^ TKUXqueue^topttlfJO 

queue top__i n = queue__to 

t -5 o 

(8) 7 * V ^s^^-ai L T*i ^1 * 

* »^ ^ « .« -C *> /X * ^ 

: IC^^fe tch_L=0*^-5lC_ml s 
a _L = 0 

n « o /X *3 ^ X 

s cope_ne x t = 0"e**o 

(2) ^^^^(Dnn 

ibr„taken=l 

ope rt^^iK^^^-feirt-r 5 4^^-9CDTKl^X 
lClftS*ns«, t/:;6<-aT^ scope_nex 
t=branch_i n8t__ent ry 
^ ^X 2« 

( 3 ) C 0±J504*JS£l^<!Dlfi^ : r e s e 
t«0*^r3br_taken = 0 
C Ottffllife t^T ti> T K U s c o p e iilfe 

s cope nex t=8 cope L-l-i s 

sued i ns t coun t 

scope>llo«ioi§^ 
5 cope_nex t = 8c6p e_next" 
-12 
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CCTr77^^scope>ll. queue_ 
t op>l ittTKU^s cop e*5j;CfQue 

u e_t op*<+^-9* — L fz Z t 'tTTi'to 

rese t I=l36^-:>IC_bus7 \ - 1 <0 
lC_£etch=»l 

(2) X ^5J:ji*<ai*nttV^<DiiJi 

fc*<-7-r±©tt«i (1) J£i^-r^T 

IC_fetch«0 



d y 0 

: IC_rea<iy«l 

i: < ^ 7 ^ ^ I C_m i 

8 $ « 0 fx * o 

:br_takcn=Ox 3&>oJC_fetc 

no^mtKmn ^*<^i:t^ t) . 7 5 r i c _m 

I s sJi ^^I<0 1^-< ^»'®<t*»^*'^'*«J^55*^* * 



t ^ o i^!:i'^^^^D*^y^3 3*^^^"t*S6 

5J«^#^ttJIST* 4 C t 7 ^ ^^T* w 

1 C_mi s s^t^JS^ri^S-^'So 

( 1 ) y -b V h : r e s e t = 1 

I s s {± 0 T * i . 

(2) i&fi^B*ic*3i^T. ^«[^^*<ie^ u 

^CD 7 X -y A<?Ttr t>n4 /::ii>. ^^^-fe^^a-tt- 
tttti m 4Ci«±'X<. 75^^1 C_ni i s 8 B 
0 ^ « • 

(3) ^^7* v^»*A<aj$nr*»*^> * 

:IC_fctch„L = l I C_ r c a 

I C_in I s s - I C_ml s s_Lh 
« • 

0AHi3J:tf»l 0 BH^i^JWtT* 
(1) y-t'yhtt»:reset-«l 
KU;^qu eu c_t op5fr^«i03*<Sl1-S4-30 
ciueue_Bva i 1 = 1 

t « c 

(2 ) t ytift^ : b r _ t a 

k e n = 1 

ueue„top36> «»te*iTK UXIc^ttA^ 

fiP^E-^- 4 C i IC 4 o tfc*<-:»r^ 
queue_Bvall™l 
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i s o 

y|/D 5? -y ^ (cnilElTlCKISf 5) *< 4^ a - 9 

LTW»4ia&IC (is 

qucuc__avai l=l<!:^i»3N i/rCCO 

queue__ava i l=Oi'XS« 1^"tt*5^&s 
w O tknS »Ci>l»Tiiqueue_avai 1«! 

queue ful l^Ac^a 

»: K s + a - 7 o ^ IC o T Ift 8^ -5 • 

C <0 + a - 7 D V ^ (i » 1 H *> It * + A - 

(1) c©^A-7;i^Di;y^i±>^3-"r* 

^;^^oi^•7^3lJ&^^,©TKU>^s cop 

+ h7'/D*:^y^30;6'^^©TKU;^qu e 

queue_ful l=TRUE CI 

(2) scope next>queue 

top in: 

COttlBUJd 1 0 DHlz^-^-ttJBT* -Sp CCD 
t^SSTtis scope next^queue 

top_Jni©2IC3d<4 £i±-r * ntf + a - 9 

s cope nex t-^qu cue top 

1 n 2 4 <C &(is 

Queue_fful l«FALSE 

i/::^ scope next— queue t 

o p _ I n < 4 & Idf^ 

queue^fu] 1«TRUE 

. ( 3-) scope n e X t « q- u e u e 

t o p _ i n 



«l5n¥4-1537:<:<05) 

u e_t op_i nlCt4r>T4'ju-9 *<ffi * «S« 

scope liJDcoif-f ^ Alc it *»dJ 56587- K 
Ux^-^LTt^&/ta6s cop e_ncxtit 
T R B« f « o 

;^s c o p e_ne x t3ft<ft©l^-f^;Hci3lt5 
• jiitar KUXqueue__top_lnJ:l3 

ucue_top_i nA^^,»ii*n*/i«>s T 
Kl/^ 8 C O p e_n e x- t t + a — 9<D^i> 
h 'J ttt ©ft*%^iT KUXqueue_top_ 
i n <!: 4 £(±* n*^»:<0-!^>r ;UT*^* 

8 cope nex t + 12'>queue t 

0 p _ i n ^ 4 
OlS^I-tiqueue_fu I l^FALSE 

(0 : 

COi§^akiC<0+a — j^T-^h Cqueue_ 
state) CttoX^ 9<!>£#fflift«<« 

queue__8 t a I e-NORMAL^xe»*fs 

queue_£ul 1=FALSE 
i'X5o queuc_s ta te l-NO 

R M A L fx ^ If s 

queue_ful l«*TRUE 
f X -5 o 

2^1=* a - 9oa*fiS«<OW«*3WS-r«fci6 
O®^ queue_s ta t e IC -d »r*T»B^-*-«o 
-CTv I± — Stic^#y * »; t»7 

jft^^-r. 4"^- 9 04tffiUJflI 0«(]IS«>flfalCs 
» 2 <0««*> J: CX» 3 <0«JB3d<* * o *1 

1 AHfcJ;c;3ff 1 1 BBI4-|^fl« LT3ll2 0tt.1S: 
(NORMALS©) ICot»T»iB^-^«« 
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2CD*^ttt (NORMALttlB) <D 4- ^ - 9 <D T K 
l/:;^.q u e u e t optSjtC^s c opeO{£tB 

l/Xqueue_topU<^ + » — 907KU^ 
6*^L. 7 KUXs c o p e«4'a.-90T K 
1/ X 2 ^r^-^"o C 0««»1. 

8cope<queue t op 

ifcOI^-f^'JUciit^iT KUXs c op c_ii€ 
X tisJiC^queu e_t op_l n(iSVWC9 
L < i'J: C (D:K3Btl. m2<D4X» (NORMA 

3B 2 Ottttt COttJOttn 

s c ope_ncx t»qu eue_t op_ 
i n 

LfcA<-3T. + ;»-9©3ll2©tttt (NORM 

s cope next^qu cue top_ 

i n 

0«)B^ t>^*7'frT;B 3 OtJtJB (REVERSE 
Ufc*<^T. »3cott)B (REV 
E R S EttO) (Oftft^li. 

8COpe2queue t op 

ta^s-tt-So C CD ^ * - 9 04#i/B*^S# q u c u 
e_stateicj:0 ^t^ZtKX*)^ ffiJ 
ifiOoi^y^Queu e_f u 1 lOttaftfl^^ 

*ff -5 C i 36<r * *o 

(1) y-fev hnopim^mtz^x^xit. r 

KU;?tqu e u €_t o p is X O & c-o p e li 4- . 
A - 9 <0 T K 1/ ;^ 0 icKkS $ n-5« COttJBIi^ 



«Bn¥4-i5:i7:i;Kl6) 

A L tt « ) IC * 4 ^ 14= U . 

s cope^queue top 

ii^t3it^o efel-. JP12AHdSJ:a»12BH 

^r«B«t-C> +^-9<03(I3©tt3lfi (R E V E R 

S EttJB) lco\,^T«&B^-r *o 
»1 2AE!i5J:C;»l 2 BS(i+*-90m3 

iOtttt (REVERSEttSS) i;:i5t:r*7KU;^ 
s c o p e43J:CKqu e u e„t opOtftBHfl^ 

^r^-^-Bl?**. »12AHI=*5V»r. TKl/X 
s copeti+A-9©TKUX6^:^L> TK 
UXq u e u e_t op Us 4-^-9® TKU:^ 

8 cope>queue top 

1 2AEaic45l*T4^a — 9©7 KUX 2 *^ 6 

;6<mi&$nyt4i^«#;t«. C(d«^. 9 i 2 e 

Us 

+ ^ - 9 0» 1 <0«SST^ -5 3&<s 4 - 9 

Ct*<-C**yti&s <I#queue_s 
t a t c l4»2©«3BI-ttfiSn*. 

re8et«l^i&l:f% 

queue„s ta te«-NORMAL 
t <i * • . 

(2) TKUXqueue_top*<s+A 
- 9 O 7 K l/X«a«* — a A-o 7 K U X 8 c 
o p cj6<iyir4-a-907 K U ::^ffl«^r— is t 

»1 3BICD (2) »C^-r-k9lCs + 
A" 9 \tJ»B(0tK1Bi (R £ V E R S E «i£gS) ^ 

qu e u e t op>l 1=»— 1* a^»*0 

8cope>ll==0Oi*% 
qucue_8 tat e«REVERSE 
a: fx 2 • 

(3) TKU;3^8Cope*<+a. - 907K 
C <Ott»Tlis 7KU:^8Cope_next 
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36<TK^Xqu c u e_i op_i n^-fflX.-SC' 
tl±t£^,^(OT. + A - 9 USB 2 <Dt^.tS (NORM 

qu e u«_s t a t e=NORMAL 

( 4 ) t : 

j£jeA<*<So L ^ A< o TC «D«.«"r« r K U X s 
CO p e nex t ^JiC^qu e u e t op 

yt»ic. +*-90tt«li*20ttffl (NORM 

A Ltt«) i/l4o Lfc36<or. 
br_takcn«l/XC»|/, 
qucue_8 t a t e«NORMAL 

y ^ 3 5 *<5?5ir 4aftai=oi.*r» i 4 ^^i^m 



»5n¥ 4-1537:^X17) 

5ft 1 4 ^\t^^T^-Jlu V V ^ 3:5 i&<*iR*1f-. 
C 1 ) timt^m : r e s e t - 1 

(0) c^n-So L/r*<r> 

r e s e t»l^X^<^^ 
inst^aval l_ln=0 

4i>hU©i^^fiD»fT^r«±-r«ig5.» 

(0) t-r*. Lfc*<oX^ 
br_iakcn = l^/Xt>«v 
in8t_aval 1 in = 0 

(3) ^^7 * » ^»«J&<dJ*nfcJ»# : 
COtfclB'Cli^ TKUxqu eu e t op;&^ 



I C_fe tch_L = l^ nc^lXs 

i na t_ava i l_l n»IC_read 

y 

it 'So 

(4) «^9J«^^4^JBO«^ : 

3^© Wimjc u «o coiifc. tk 

U;^q u eu e_t o pj&^t>i6**rf&^(DWJ6/ 
IC_ml aa_L«l^ 

Ina t_ava I l_ln-IC_read 

7 

t 4 o 

( 5 ) ±i£0 4 4iClSOl^r no 4^118 7 t> <C 
«d : 

d OttSSC *5UTI±s TKUXqueue_t 
o p 4 4 i > h Iw^iitn'^.^-^USf 



else. in8t_avail ln = 0 

1 5 Htt + *-to«<bD y ^ 3 6 

4»a<:-|tic tT^t-HT*4o EiTv » 1 5 

(1) y-by hitn : 

rea e t-1^ tt&l* 

queue ini t a t a t e»l 

(2) 5^tt*<ft^ t /t*^ : 
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br_takcn=l^'X«S»l/. 
queue inl t s tate^^l^ 

i So 

(3) »f-K3jt;ft<m*nTt>*^y 

c CD ttisjcib- 1.^x^4^^ - 9 u^^n*>^iat 

lC_f e t ch_L-l^ jft^o 
IC^ready-O* 

queue ini t state = l« 

t « o 

(4) ^^7* :r ^»;j^*<to*n*^o*^y 
$n«^^A<#ii*nfcc: tic J; ^ ^ - 9 ti 



1?Ba¥4-15373iKl8) 

IC f e t c h_L«l^ 3ft>-p 

I C_ r e a d y = 1 ^ nc ^» . 

queue_l n I t s t a te»0« 

i S o 

(5) + ^ - 9 A<^'&^ ^t^CSSlc* ^) . 

cott«-C.I±s + * - 9 li 7 X y f-35;Jt L fc^ 
❖ 05|«*|*-9TV^«. L fcA<r, T< +^ - 9 

I C m i s s L = ls 

IC_rcady«0^'Xi&ldr 
queue inl t s tate — 1 

i 'X -So 

( 6 ) 4^ a. - 9 *<tJ^^«^^«jaic* D i&^o^ 

CO«in?lix + ^ - 9 1= 147 X y Lfc 

fx < 4 o L /: *< o r ^ 

IC miss L=l^**o 



IC_ready = l*i^Jf. 
queue Inl t s ta te»0 

(7) y * ?r h««l=/X < . i^tt»^tt]BT 

fefX<. ^<^7 X :,.f^«^t:>r^ ^ Tip&r^ * 

J;-5K:TKUXqueue_t op t4 13— TKU 

reae t»0% *»-pbr taken»0<^ 

IC_f e t ch_L = OA^-:>I C_mi s s 

queue ini t a ta te^queu 

« — init„8t8te_L 



*^x3-^2 6»4. L 7 V f-lHitt 1 4 - 1 6 

j6>t.^^^>n'Sr h' I D_p c_L^ ❖^i 

D_I R_L^J:c;W»tt7^ri D_i n s t 
_avall_L*f=)-KL. ffiytjaSoItta 

^ t t h iz^ br_takcn.7^-^ 

I s sued_ins t count*iJ:Cfbr 

anch_l ns t_en t ry^tft^-^-** . 

fta^9^30ti:v^L36j?i:C^50<Dl6 
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»16Hti1l53HI-*1-+^-x queuc_ 
t o p ^ B c o p e om^ifiJUm Ic^lCf 

1 BBaiwtts -< ^ tm 3 ^i:i7j<t ^ ^ 7- y 

;KOla*!> <i ^ o y S-if T J: »J $ n So C 

(1) -!^>f^>;^0*J;(/l: 

CO-t-f^vUW'J-bv hfll-^r e s e tA< "1" 

f^^queue.in I t 8 t a t ei<*> 

(1) ^ TK UXqucuc_t o v ^ X s c 
op eUOT*t>^ *ytW»tt77^^l n s t_ 
a V a I I _ I n 0 r * *. 



I ns t_ava i l_I n ^ > iKtti t ^ c 

n I t_8 t a t e(l^>ti(]Dicj60> + a- 9 

( 4 ) 1^-< ^ 4 : 
<ff^IC_f e t chJs^Cfl C_ready 

O tt« Sn. m-^q u e u e_ I n I 

t_8 ta teA<;r7 (0) t ti^ ^ ^ — 9 \z 

Kl/Xqu c ue_t o V t<m't7 KU>^0*^^ 
Offii«lcft^>' * y nfc*^ I C_d 

a t a ^Xa^^y *yf-X7^-S?36^«>GSi*n 

^ T ^ -^U Di;y^35i^«&0 *f^tttt7 ^ i 
n»t_avall_ln 3&<||ii* n« . 

h' V ^ 0 KWi^tniz^^^is xt^r h*u:x.^xtf 
^r«itt7 ^ ^*<Rto$ n> 9y^iatti4ncc^L 

16'v^;t«>nio C CO ^ y f-EItt I 4 ttl^ u 1 



1? 61 ¥4-153733(19) 

T*-5o +i-9i4y-ty K^ttlciSUT 

<i^#ffi«*<+5^lw»a-^-*fcJ6. «^ q u c u 
e _ a V a I ! U£»19l«ift<4& S C t t^lTfc* 
• 1 • T**o 

( 2 ) 1^ ^ ^ ;W 2 : 

C6D1^'<^^;^2IC*^l^T»J■by hfff^r e s e 
ii>< "0" tfitJs y Hr y hj6<»Ml$n-5o Z O 

( 3 ) If- W ^' 3 : 
^32 * t«r ^3B3|t 1 C_ f e t c h 

I C_ r c a d y KJti^LX^ 4^^T< 
-jla if ^ 3 5 ^ <0 :^ * n i W Jtttt 7 5 ^ 



T^-^-ra-^^a 6 -N-^x. t>nT^-c -cjsa* n 

So -y-f ^ -^W 4 K J3l»T 2 oo^^*< 

^3^JA9HrffiTl& S t t XjtfJC<D«tB7a y ^ C 

tt»ff^^ttJ6<2T*« C t ^^-^-^^ i « 8 u 
ed_l ns t_coun t 3&<»^3? ti^ X 3 — 
y*^Xhoi;y^3 l-N^it&n«o T KUX 
• cope_nextt4 2i:^XSo T K U 

X q u c u e _ t o p a 4 *t03IC$ 4^ttSo 
(5) i^-f^^WS: 

C01f--f^^lCi3l*Ttt^ TKUXqueua 
_top«TKWx4*^LXi3»). ifcTKU 
Xs c op ettr KUX2«^^LTV^'5o 1^'<^ 
;U4 tl^tlfc^'&y t y 3ft-^iiftr-^;&<«|ft*n. T 
KPX 4 tCV% t 7 lc^^4<«i&«n«o wiD&d 
|3|l9lC^>a-9;^&T KUX 2 ]fr^%iO^^J»<8l 
Hiacn^ 5y^0ttl4'XW*tl6<:^LT^-^ 

1 -p<D*'^*<«l1l6i- y )-o-»?T*nSo t 



-259- 



Xqu e u c_t o P_l niiSttt** 

( 6 ) -f^^f Jie : 

z CO ^ s K i5 X h -^r ^ Ji^ A t mWi 

0 * S^'^'lff^ i8SU«d_lllSt_COU 

©TKU;'^qu e ue_t op_i n<±T KUX 

^^tl-STKV^^'coP*— »i«3ct»i3-C* 
-S. C©t*^ ^a-90TKUX3lcU?|55eff 



T \^ U ^ Q M cue t opii1^'<^A'7tH 

ii^n-So COi*> TKl/J^scopeUer 

2 e^s^jL^^nio 

T^~-'l'Oi>y ^ 3 4 0(ff"9queuc_a 
va I l*^^7x.»f-:^7' — C o<B 

^^queu«_av• I I i/^it 7 * 

^ i I F _P O Ofj ^ > ^ »fTF* Jt± if-r 

^X'7^1^-r^4'8t -c^^y * »; ©ig— ©rtS 



©»ftl(-«fc ♦) + A - 9 lc^*«g«;ft<'iV> C <!: 

<B-^qucue_ava i l«r*7 

^ 1^ 6 4^ ^ - 9 -v<D^^©»>iA<j5ljh * n « o 

( 7 ) 1f -f ^ ;U 7 : 

C©i^-<^>'K-UV»Tli^ +ji-9©TKu;^ 
3 A^&^^A<RHi**t> ^^7*3-^^2 6*^^ 3 

^::^ha-:;y^r3ij&x^ai?7$n«7Ku:^s c 
ope_ncxtli6<b'i4o TK U^queu 
e_lop_l nli^ -tOi* <f q u e u e _ 
availA<?r7tt»T*-3 fcfcS&ffiH^r 0 tf 
*-5o C©i*^ TKl^;^scope__next 
A<6-C*5^ — ::;?TK V';^queue_top_ 
1 n;&<0TA5N + ^-9 ic ffl i U yt 

J6> ^a-r'<-^l'Oi;y^3 4*^6©m^ffi^ 
queue_ava i Mljf^ittt). Z^Ot^-f 
^ ^HciSIJ-** a - 9 ^©❖^©»ii*<»oI s n 

^ * «; t» ^ X w i *< T * « o 

^i^x4&ai>'y^30'iV»L36iteJ:C;5O{i 

^ o y ^m-^Ti^uL i ©rPiWftf^ttfTnt -> 

So.-:; » ^©«f^*iS-r«^tt)&HT*4o »1 

7Hiwi3i>T»4ia©#;!^7'y ■r*<#1^-< ^-»uk: 

J*JC-:Jl^r^$n4o fitT> mi 7H*^fi«tr 
5^tt«^8*lw*«^ + a - ^ q.u e u c _ t o p 
^JiC^s c o p e©lb»ICo\i^TRIS-r«o 
( 1 ) 1f-< ^ 0 : 

rKl/^^qu c u c_t opiii 0*^*0^. T 
K>;^ 8 c o p « li 2 "C* 4o t/t*<-5T4-a- 
9*^^»ti^^8> 9> l 0i3J:Cfl 1*<T KU:^ 
10^ 11^ 0 l,lw«i&*,n-5, -^r. + 

a -"9 © T K 1/ X 2 'X L 5 ©<fr^ 0 W» L 3 

ttaj^n-Se c©if-r^;u0(ci3ii>r> + ^-9 
©T K 4 U«JJrt$ 3 (w J: 



^br_ taken *<:t> (1) t ^ o CO^ 

ttA<^ i:/tcticj:0. f\^a 'J y ^ 3 

5j6^^»©^Ja75^^lns l_ava i l_in 
(±*7 (0) t 'X*o 

v^30*^^lli:^$n*T KUXqu e u c_t 

>^branch_inst_cnlrylCiie-9T 
4 i 0 . * raw Iw^ X3-y;^^Xhoi>y 
^3 l*^^tfi:^$n*T Kt':^s c ope_n€ 
X t ii A tU^o 

eue_lnit_state^ Z<0^1^^^K 

m# queue.aval lUl<Oa«Ti^«o 

( 2 ) If ^ ^ 1 : 
C<01*--f^;Hc43V^T(lx r KUXq u e u e 



JU icis X it ^ l^i ii ^ IS n tz i6 . n - 

^ 2 6 36^ <s> br_takeii(l;i-7t/i'So 

j»tt7-5^^i ns t_ava I l_l n i±:t > t 

C 3 ) ■t^ >< ^ 2 : 

tt75^i ns t_ava i l_i nt;!->i/X 

uc_lni t_»tatc(i;!f7t* tiTW* « 
tLl6^ -^-O&artSlCiCUTT Kb>^q u c u e 
„topfe^C/acope (4 tl HSC 5£ * tl -5 o 

a d y >0 te*fi»^ If -< /l' 2 Iw *5 T ^Jtt5fe 



15 Bn¥ 1-15373.1(21) 

_toj)isXas copeUi:tlC4JC|ftS$n 
i/i4^*-90T KbX4r£V^L70^i»tt77 

7 X <y ;^ X - ^ * u ^tls ^ 

C O 1f -< ^ /I' 1 ic te V» T tt . T K u ;^ 4 ^ 

O^'&rtSdttftfe^- y h ^«?t/5^ ft L r li 

14^ Mao 7 7^^in8t„8vail;6< 

4- :x - l5aJW<b D y ^ 3 6 «;» CD 
il-g-qucue_l n I l„s t a t e it^ > 
(1) T^SfcJ^H ^-a-hy-Toi^v^aOiS 

STKUXq u e u e_t o p__i n ^ X s c 
opc_ncxt(14Jtfi^^^'5o 4/:ceD1f-< 

»5BBfc^-r:^7-y:/ *> ^ *3 T * if-f ^ ;Hc*t 
( 1 ) 1>- ;u 0 : 

CCOIt -< ^ Ji^lZiSK^XT KU;^q u e u e_t 
op*<0^ TKUXBCope3&<6T*.4o CO 
1f-f ^ A. 0 ICJS V^T»** * y f-»3jt 

(I C_f e t ch*<7r>) icitL^ ti^^^-eu 

*H *^>*«;3ft*€><Ofl|^IC_ready(4 5r 

S^>i)s C_bu 5 7 it^ > tfX i>o CCD 

* :7tt.O<0fS-% I C_r e a d ytcie«LTWfi» 
tt^^ri n 8 t_ava I l_l nii<* yt^^ 

( 2 ) ^-i JIX i 

C CD 1^ -f ^ ;nc ^ T U ^ If >f ^ 0 IC 43 T > 
IC_fe t ch;&<lTr*>?36^olC_read 
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41^ ^ - 9 t<^^^^tK1SK f> i Z t^Tji'to tft 
4-* -tf}J(^<to*Jy ^ 3 6 ^ <0 iHyj <i u e u e 
_ i n I t _ s t a I c 14 . '^^ -f ^ ;U 0 lw *5 V* T > 

T Kl/;^q u e u e_t o p<oa!5E)&^»ih$*x5o 
C O •»»- ^ ^ *J T U ^ TKUX4 3&>^A6*« 

ns t_ava i l_l nt^mS^ttl^ ttffl«l- 

— rKl^^acope *<^-^- T K U X 4- a 
& ©♦❖tt^^'T^a - 5^ 2 6 ^J5;i €i 2 

o©^^*<»lT*nx iit<o*-< ^ ^ic 4s It 4 T K 

1/^9 cope_nextl4 11 IwXlE $ tl 4 » 

( 3 ) If -< ^ 2 : 

4i"queue__i n I t_8 ta t e lt:t- y tt^ 
tis TK UXQueue_top ©«H*<?IM* 
tl*o ifcv fff^l C_f e t c h >iKnt 

*J J; a. - IC2 *v« Iw -» T * 

"5I«i-tt«f -5 J: ^ Ufc/iM). 

5^-v»&*ft^Cifr^*«l^t-'5 c war 



«8n¥ 4-15373:^(22) 
^^inst_avail_in ;6<friii tvio 

-:Sr* TKu;^8 cop e*-c,te«'«^^tt« 

Kl/Xs c o p e_iic X tl±llzSeje*tl*o 

a d y & ttO^ I C _ b u s y tl 

Inst _.a V a i I _ I n iist ^^Id^^'a-t 

(4) 1^>r^/^3:30-!:^'<^;HC*^l>TC4x 
0^>*»J;&^t»5jaiU/r^^*<T KL/Xq u e u 
e_ c o p 4 ]&^>^il&t S0«icfi»$n. 

* /r -tOjtte^cDW^tt^ ^ r I n 8 t _a V a I 
I — I nt>i«=tt5£*n*, cot*. TKl/;^ 

scope *<^-r T K U 4 O^-^lc^ttt- 

+ * - 9 -v^iiina^^to^^sCM^^-tt 

AWlcjj^-rHT* «o *r> 3B 1 9H*^«LTh 
+ A-9^0T KU;^I f_pc_l\ C 
_d a t a axt^mn^y^ r ins t_a V a 

^^7*v^X7^-5^2*> & 7 * y f- » 

I C_f « t c hl=l6«LTv *y 1© 

T KUX I F_P C*<»*$nT^'fry * U 1^ 

F_PClc8EoT4-o©^^IC_i. IC_2^ 
1 C_3 43 J:C/ I C_4*<IS|l«lcRtfidn4« C 
©4oO^<&I C_1-IC_4 ttffiWlw^* I 
C_d a t a A: L T+ a - 9 © * ^ffi K'v^^ A 6 

n « 0 

— ^-&7*yf-XT--:;2*>t>i4c:©7 K 

u;^ I F_P C„L*< + A-9-^|ft|ft^Fn'5« C 
©T KU;^ I F„PC_Ltt4-P©**I C„l 

- I c_4©«'T Ki';!^*^LT450> c:n^»© 
r K u X *<iMt W ic 4- * - 9 © T K u ffi«>N^^ 
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^-^y * 1 t^^^^tf tii^m^ c c_b u s 
;t^n«o i;^«»»^*n*m^i c 

_r e a d yit€^^r'<-JVai>y^^ 3 5^-^;L 

^❖IC_data*3j: CF^»tt7 ^ I n s t 
_ava i I_i n*S»t. ^ - y JU{g ^ 

wen (Cn(±3Plia<3D4^^ — T^ — JWDi?y^ 

c u e_t o p i<7^'tT KU;^*»^i6*«4oo 

CC-Tx ❖^IC-l — I C-4tt-r-CT32f 

^-frl C_<la t ai^aiS^-^rtlcir 
CO^Jfttt^^ri n 8 t_ava i l_i nW 

3P2 3 Biii + A -<o±i^<om^^mn^iZ7fi'r 

Eax**o3ll2 3BIlc*5l>T+-^-9llx TKU.. 
Xqueue^tpp^rfa — KL^ 4i>hy 



?5Ba¥4-1537;^K23) 
llStt.1S«cA£* tOTIi*436<. ^□-y^'m^T 

+ aL-9lc«i&*nfc*^JBJ:C/T KU;^;6<(g 

4 Jb'i: c; 1 5 -Cftlt* n * C<D + *-90 

flPStllcWJg L r V>n<f Sl^o Lfcj&<oTs COT 

M^itXtHfit^ r KUX I F_PC_L*<^o 

❖ I C_d a t a®Ell4jS5-rHT**o l»20 
H*^«LT. ra^»ctttfi*n«4o©*^I C 

n^o -^-a^j-fex ^-^I C_d8 ta 0» 0 f-y 
hffKic II 400^-^1 C_l-'IC_4O3»0 



-0-92-1 l^-^rCo 

• a-r 3 -5rw RD*?J:C/«tof'3-fRDD 
(i^ 'enen^;li3nytT KU^q u e u e_t 
o p^'J:C^a c o p elwiCSPLT-eoaitlct*-? 

iif^3-^WRD*5J:CfRDD(i|^K«7'3-K 

0»iif*z3 - K*5J:C/WRDfeJ:CfHto7*3-^ 
R D D©JRrf^ir ^ r >^^*«3£-*-««l»{ff#»lffl 

»i&-r 3- ^^WR Die 1 2*<0»i&7- K» 
WD 0 -WD 1 1 J&<«a*n. T KUX q u e u 
e_t o p \Z.^ X Z tl i> (O I 2*tO»5i'7-K 
»WD 0-WD11©^^<01 i t 

n*o Btaj-rn-^RDDI)! 2*0»m*7-K 
«IR D p - R D 1 1 *fir LX^t>yTKU;^8c 
o p elwiCSLXCtlibCOl 2*Ottdi7 — K» 
RDO-RDl lO^^o 1 t -Tie 
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i ( i = 0 - 1 1) *5 J: C/ 1 *OKiiJ 9 - K»R 

hrO^ rl^ r 2 J: C5 r 3 «: ^t;o C<D»i2i 
T^-bxy-hwj ( J « 0- 3) *5 J:c;RtflT 

i>-tr;^y - h r 0-r 3©i^rn*^i -p*ai«-r 

« C tic J: 



ISfltSS 9 2-0--92-1 1 0»>&^'^Aai 
:;^»J«-h lwl*J:C^lwo U T ^fli © ^ ^ 

sH-hi ro^J:Cfi r i (i A il IC^^Rtili 9 
MR I R B^Sftttdn^S. 
S2«fllt92-0 — 92-1 10«iiTKU;^ 

\fy MftPWBIctttt*n> K1tttB9 2-0- 
92-1 l<oaa5TKU;^AdJ^#-hp rofe 
p r i ttT K U;^»tB tT y HJI P R B icfttt 

IBtt^S 92-0-^92-11 0«i&WS&tt7 

75^^Aai^'f« - h a r i feJ:Cfa r oWWSfttt 
7 7^<Rtob'9 H»A R B C«!ttdn*, 

ift<^«i&bry MA I WB. MK I 

R B^. T KUxiiib'^ M51P WB. is J: Cf T K 
Ux^Rtbb'-^ M« P R B <i 4 ❖^^^O^- 

is-r « c toT * -5 b- h«*wLr^*). *k 



15 ra ¥4-153733(24) 

Httl^-KiaWDOIw UEta$f « 9 
2-0<D»iiri?-b;^y-hwO. ISti«(192 
- 1 <omihT 9 ^zTs^'- hwl. I2««/i 9 2 - 
2 ©»>ir ^' * h w 2 . *54:(>C««I19 

2-3 <D#j&T ^■bxy-^w3J6<tt«fe*n*o 
RtB'7-K»RD0lcH. I2««at92- 
OORHjr^'-bl'cy- h r 0. Ktt$6flll92-1 
OttaiT^-lr;iy- h r 1. lEttSl^a 9 2 - 2 <0 
ttaiTi^-bxy-h r 2isJ;c;Eti««92-3 

i>'hyfB«^K92-0-92-l 

^;i«-hlwo^ ttttir-^A^sJ^-hl r I. 

- h p w i ^ »iir KUXtfJ^^H - hpwo^ 
BtaiTKU;^lil^'i5-hp ro. ttdlTKl/XA 
- h P r i , ^ ^K-n^ - h a 

w i . »5&*r«tt7 ^ rtfl^*-hawo. ttlB 
5rai:^'«-haro^ J:tfRtflfl-j» 



ttWlC^V^rWx 4 - 32 = 128© b'vhS* 
WLTV^^o 7 tr r M»A W B is 

^C^^^Sfttt^^/RtfJb-v M8lARBtt4try h 

Si&b'9 MR±IC 4 ^^5^©|^$3&<FI^tc&a$ 

2SttSg(K 92-0-92-11 ©^4r©A:/3^ 
^t/dJ:^st?-Miitlc4o©#-h*'f|'LTfe 
0^. Cl©4o©# - hO^'&©l-p*<»i&T^''tr 
hwO-w3*JJ:C^tttfiT^Hr;^y-h r 
0 — r 3 J: 0 * ti4 . L /t ;6< o Tx ic « 
«?<AlBt ^^n^ 4-:>©!ettSStiSlMcn«S A 

t««l© Aai:tF«-?f -5 A:i!>U:^ »lHlc^t*4- 
:x-TK-;Uoi;y^^3 4 n-s Wi&-r 

X w p ^ * ;^»^sw 

PG^x «i&>^<;Ux9e^«WP G3^&©fti&/^/l^ 

;^WB<ciC«PtT;#->tt»i:/X4. h -5 ^ X 7^ - 
h/<y7TBFl. B P 2 fei; B P 3 *<ttl^ 5» 
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HSlIWB±->-fc3|-r*o hv-fX-r-h/fv^ 
7BF2(i. TKUXIF_PC_L*TKUX 
»ii f-y H»PWB±^Gtt-r«o h7-<X-r- 
h V 7 r B F 3 ttW»tt 7 v ^ i n s t _ a v 
a i 1 _ I n W^tt 7 ^rWiit'-y MftAWB 

tfy M»ARB±OW»tt7^ri n s t_a v 
a 11 itL^v^^Kl G^Stta^tlio 



•7 T B F 1 'iV^L B F 3;6<S|iatt.«t$n»iir 
^ 4ocDa.> h yi2«»«;6-^,(5l^lc4ocOJC 



R B *^ L TJ^IC® ^ V f-SB 1 4 . 15*JJ;C^ 

3112 4BUlfiOJC> h U KttSiaiO«|JS^33% 
1-B3t?*«o »2 4H«wfcOTl«<DJ^> ^ UIE 
tt^fli 9 2 ^IS^d^l-^fo i^^;stt$&a 9 3 - 
1* T K UxEtt^tfll 9 3 - 2 * J:CF^«tt7 ^ 
^fB(BSfll94«^t;« 4r^iBtB$SB9 3-1^ 
J:CfT h' U :^^m^m 9 3 - 2«^ — OWSR^-W 

h r b i . T2^Hr:3^y-hwO-w3 
* Jt tf»tfJT^ -bxy-hr0-r3*^t/o y 
-hwb, rb<0<3:0>l±Aai^»«-h**^ 
i<>i:i0ACl^U3O 4o*-5Ci*^UTi30x 
*fc<3l : 0>«32tr:y hcDx-^*<. lo 

oa^dtifc^e - h t^i^m^^ Ha, z t^^Lx 

V>-5. Lfc*<-aT^ ^^»iifcr-y h«5lIWB*5J: 
C^tttBtTy hiai RB. T Kl/;^»iih--:r h»P 
W B 43 -k T K 1^;^ R fib t' 7 h « P R B O 1 2 8.. 
K0«#tt[©-5 6 3 2 k--y hOffl^«l.*< 1-3 



«-^«i*<affl$n**-iir^'-b;^y - hwb o- 

wb 3 T 0'- r 30il^(cJ: OiASdn'&o 

5 ^SBtaSK 9 4 - hfl^y 

~hwb^j:c;ttaj'i«-h««y-h rbt. 9 

aiT^-lr;^y- hwO— w3J3^CfRtlirj:^4fX 
y-hr0-r3*^t;c C©»Ji#-h««y 
-hwbllx #-h*0ttV^L3O4o^LT^ 

0. 1 ocoa^ij*- e» 1 t*-y h 

O-wSiS-kC^r 0 - r 3^««-r^Ctl=J:»?^ 

W B e J: CF A R B CD 4 tr.v -5 ,S 1 f y h 36<^ 
1 ^i^gE«««9 4 ic-k Ottffi ^n 

92 5 B9U«^fBti«B 9 3 - 1 «ii:Cf r KU 
;^IE««.K9 3 ^ 2cD«tfiK^J:0fi^laiwj^t-Ea'? 
*io CCD|EmSai9 3- l^J:(/9372ll|5l 

— ouifiX «r^r LTiJ.e) . i&ta$gK9 3 . 

^t-. 30 2 5 B^^M Lt^ ^^BEttftS 9 3- 
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1 43J:t/7 Ku;^8B««a9 3 - 2 Hi t>ic. 3 

2 t' ^ hcD h' 1. h IS««K 9 5-0-95-31 
«r#Co CO fv hJStftSB 95-0-95-3 

«»a95-0 — 9 5- 3 1<0«-'<f<i- 
haiRy-hwbO. wbl. wb2*5i:c;wb 

3 hMHY- y T h 0 ^ rbl. r 
b 2 43 J:c; r b 3 t . «i& Ht X y - h w 0 - 
w3fcJ:t;ttlil7^-bXy-h r 0 — r 3«rdt;« 
-cpjyr^ j,^b 0— wb 343^C^ r b 0 — r b 3 
©a»^3&<T^-b:^y - hwO— w3*5J:Cfr O'i 

U r 3 J: 0 n&« wOVfvUB 

tia6ll95-0-9 5-3 i ©«i&T ^ -feJ^y- 
- h aiRlS^ r 0 — r 3 * n « o C tilc J: 

# - h w b 2 ic««tf h h ^ > v^t: ^ G 

T 4U5^ - hJi««#w3«crt;SL TIEti«^M 
E * * - h w b 3 ic St ttr -5 o 

RT4«*n-enBttfi* - ha^is-^ r O - r 3 

t TEtftJR^M E^r^-hrbO-rba 

■ O Ate ^ > h U W<0^^»J^XSi^m2 7 Bite ^, 
-To »27iaJw^^^-Jlc. z<Orf?-hwbO — 
wb3feJ;t;"rbO~rb3W tV-t'tirS)— t' v 

c J; 0 1 *©#ii'7 - K»*<ai«* ny=*^. w 

X ^ G T i A<:i- V«Bt a . letajR^ M E 3&< :H 
— hwbO — wb3<DV>irttAMZ»k$tT4o C 



89 5 - 0- 95-31 t l3I-(0«BRtW UT*.* 

2 6 Ea»c*5l.^T. b- hKtt«ia (*>'J^c^w«*tt 

^GTl-GT4t. Rai'l^-haJ^H^^'^^ 
^RTl— RT4i. lh''yhcD-r-:^^JBttt"3^ 
*8em5R^M E ^r^Co SfitS^^MEli, Sat^T 

J: I V 2 *^Co -rnc*?^Kti*^M E I* > 

y-hK-^^i^X^GTlll^-H Mn<S^vr 
O^r-toy-Hw^*^. >*«;ME**-hwb 
0 lc««-^-«« y- h h 5 > VX^ C T 2 li. * 

- ha^ffi-^w 1 icjc:«LTieti*^M E*#- 

hwb LIC»R-*-«o y-hh7>i^X^GT3 
(1. ;i! - h fll^lf'^w 2 ICICS LI2««^^M E * 

f3J»-p*9> «af3-5^RDDlcJ;f3liB«)R 

tfj 7 - K«*<a«$ jBi:Th7>yx^RT 

1— RT4C!)^^m*>*<?^>ttBfiO^ SB«* 
^ME*<#- h r b 0 — r b SOV^rn^ftMcfil^tt 

D i ^ mniitVA t -r ^> z t \z X 0 . mmi- « ^ > 
h >; jett^ar tw T jiS'x -5 - b *<ia^ * ^ 

/t i ;Lli » 2 7 H 1= J3 V>-CEtt«^M E 1 « 
fll^^ffl^WD I ICJ: - hwb Oicfttt*^^ 
8ett$eBiME2i&<>t('-hwb l(cSlS%$n2o 

-i^sedi fe^»-c*^o 1 *©ttai'7- K«R D 

i *aHRtt»i-r & C i ic± I? ^ EttJR^M E 1 

ME 2. « ^- h n; r5I^«C.4 

- o o > >• y CD n n a 4 - b I- 
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R BJS J:C;Wjtttt7 ^^RtU f V miARBaCXR 
Kl/xs c o p e*<^;t&n*t^ »dl^3-5^ 

ai:^«JBj&<H3£ 1 *©»aj 9 - KttIR D j&<ia 
2-0~IH«»lt9 2-30T^-b:^y-h r 0^ 



«Bn¥4-1537a:i (27) 
s^it;<o:n- hXKT^- ^ tmmtstxiic coat. 

h^>-:?X^RTl-RT4irJ:») tttfJ f ir h ». 
R B±©«^«JBJ&<StS-r S« CORdJfvh»- 
RB±<0«#«ttl4L^y 14-16 

iaif*&« »lwT^-^»jil&f|?lcol^T»2 9 B 

r KU-?^.q u e u e_t o p;6<-^^^ti.St^ 
»i&T*3-yWRDliv Ccoq u e u c_t o p 

jcttr^TT^a- Kttf^*Mi6L. **B*r4*<aa 
h u istt»«©* n^no«ni: 4 >i5 - h j6<r ^ * 

^ffi«36<*ntf »i&^<^W;=<.»^»WP G J: 0 9ff3£ 



^ h y y T BF 1-BF 3j6<l»a«/Bi 

fXO. I C_da t TK 1/>^IF_PC 

»; (4 o) -v>n-enRi^ic»ii*n*o 

f-OB 1 4--! 6 tlfc * ^: lectin <DL 

t /t^ 2 6 a43 J: C/B 2 7 BI^^-riEttX^U 

F 1 - B F 3 >^<-' f^mtSLt-tna^Rt^ifi 



5 *«riitr C t J^Tft. « fcT Kl/X 8 c o 

K UXlii: t ic 3 2 tfy h ©i*^ Js J: l-« 
to * n « ♦ ^ 4 ^ © « ^ IC -D » T Bt M U * < . 
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mi 1 ABt^J:C^mi 1 B\gi\t¥ a,-<om2(0^ 
ffi^tt^r £^«S>OH-e« mi 2A-BlisJ;c; 
mi 2 B tau> ^ - © m 3 Ott»*KB^1- a 

ojar^s. mi aaiimiEajc^f + ^- XT^ 

T**o m 1 4 H(4+ * -©m 1 Hli^^-i-*^T 

H-c*6o mi 5BjiimiHic^-r+*-i;3)w<b 

T««.mi6Bllimi 81:^-^4^ ^--4<S?(:ftt| 

jgHT*io mi 7 Eat44>tt»^^ic*>rj'-sm 1 

mi 8fiaii*^7*y f-»^ic«u^^«ts 
*<?fnti?ntt;^ofcj»^©mi Hic5%-r«-D 
^<D»ft«-^-ryi^«JKHTife*e m 1 9Ea»i<% 

^ > * y 4^ A- ~ t>n«^^J3J:c;r K 



-e«»«, m4Bi(ico%B^o^7mei$$ai-«(t 

7 7 row * «:^K-^-HT* S, mSHiiCORBfl 

t= i: * jtt ^'j a s 11 ic v> T tf^ ^ -7 A ^ B ^ *< 

0 + ^ -IcfcJJ -SWiiii J:tfKajT KbXi«r«i 

tt77^^oft**5^-^-HT*4o msEaiimiH 

»JCtT^rEI-t:*^o m7EaiimiHic^-tx 

t Tis«-rBi-c« ms BKim 1 Biici3^'riffr^7 
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